Phase Space Density Versus Velocity Plots
Introduction:
The Phase Space Density (psd) versus Velocity Plots display psd as a function of velocity for a spin angle slice.  The option is only available for Stops data.  No 1996 ion data can be plotted.  The velocity is a direct conversion of particle center energy to velocity.  The spin angle slice is actually two spin angles.  The spin angle that appears on the right side of each plot panel can be selected one of four ways.  It can be the location of the positive b-field, the ram direction, the location of the maximum count, or a user-specified angle.  The spin angle that appears on the left side of the panel is 180 degrees from the spin angle on the right side of the panel.  In the case of magnetic field, this is the negative b-field location.
The data are displayed as multi-panel plots with 1, 2, 4, 6, 12, 15 or 24 panels per page.  Display options include plotting psd error bars at each velocity/psd data point and adding a velocity/psd curve for a fixed ion count.  All of the data on the plots are saved in a text file.  
Text File Description:
The TIDE processing software creates a text file that contains processing information and the orbit data that there is not room for on the multi-panel plots.  It also contains all of the plot information for each spin-averaged time in the user-specified time range.

The psd versus velocity output text filename format is: tyymmddh1m1_h2m2.ext2.ext1 where t stand for TIDE, yymmdd is the 2-digit year, month, and day-of-month of the plot start time, h1m1 are the start hour and minute, h2m2 are the stop hour and minute, ext2 is an optional file extension used to distinguish moments processed differently but with the same start/stop times, and ext1 is the psd vs. velocity extension (always .psdvel).  If h2m2 is smaller than h1m1, the plot crosses a day boundary.

Sample psd vs. velcoity text files are in /archive/tide_docs/ProcFiles/PSDVel/TextFiles or http://satyr.msfc.nasa.gov/archive/tide_docs/ProcFiles/PSDVel/TextFiles/. 

File Format:  The psd vs. velocity text file consists of an 18 line file header that contains processing information and for each spin-averaged data set in the file, 56 lines containing time range, orbit data, and the plotted data: velocity, psd values, psd errors, and fixed ion psd values.

Line #
PSD vs. Velocity Text File Header Information
--------
-------------------------------------------------------------------------------------

1
title line

2
processing software version number

3
TIDE level-zero telemetry file(s) used in the processing

4
Polar orbit cdf file(s) used in the processing

5
Polar attitude cdf file(s) used in the processing

6
version of the tide_calib file used in the processing

7
version of the mass_calib file used in the processing

8
mask file and correction factor used in the processing

9
type of lone-term calibration applied

10
spacecraft potential source and correction value

11
whether or not the minimum count was subtracted

12
mass label

13
number of spins averaged

14
whether or not the standard deviation is plotted
15
log(psd) range on the vertical axis

16
number of plot panels per page

17
spin angle plot option

B-field (1), ram (2), maximum count (3), user-specified (4)
18
the count used to calculate the fixed-count line

The next 56 lines are repeated for spin-averaged set of data in the user-specified time range:

Line #
PSD vs. Velocity time-averaged data 
--------
-------------------------------------------------------------------------------------

1
blank

2
start date, start/stop time in hh:mm:ss and msec

3
maximum velocity
4
spacecraft potential and spin-averaged standard deviation (volts)

5
magnetic field azimuth and elevation (degrees)

6
Re

7
L-shell

8
magnetic local time (hours)

9
magnetic latitude (degrees)

10
invariant latitude (degrees)

11
GSE declination (radians)

12
GSE right ascension (radians)
13
degrees and bin number of the spin angle on the right side of the plot
14
degrees and bin number of the spin angle on the left side of the plot

15
blank

16
velocity label

17-23
62 velocity values, 9 per line (9f11.3)
24
blank

25
psd label

26-34
62 psd values, 7 per line (7e15.6)
35
blank

35
error bar label

37-45
62 psd error bar values, 7 per line (7e15.6)
46
blank

47
fixed count psd label

48-56
62 fixed count psd values, 7 per line (7e15.6)
Plot Description:

The number of plots created will depended on the total time requested, the number of plot panels per page, and the number of spins averaged for each panel.  Use caution when creating psd vs. velocity plots, because you may end up with a lot more plots than you realize.

The psd vs. velocity plot filename format is: tyymmddhhmmss_nnp_aas.ext2.ext1.ptype where t stand for TIDE, yymmdd is the 2-digit year, month, and day-of-month of the plot start time, hhmmss are the start hour,  minutes, and seconds of the data in the first panel on the plot, nn (01, 02, 04, 06, 12, 15, or 24) is the number of panels (p) on the plot, aa is the number of spins (s) averaged, ext2 is an optional file extension used to distinguish plots processed differently but with the same start/stop times, ext1 is the psd vs. velocity extension (always .psdvel), and ptype is the plot type.  

Sample psd vs. velocity plots are in /archive/tide_docs/ProcFiles/PSDVel/Plots or http://satyr.msfc.nasa.gov/archive/tide_docs/ProcFiles/PSDVel/Plots/. 

The corresponding psd vs. velocity text files are in /archive/tide_docs/ProcFiles/PSDVel/TextFiles or http://satyr.msfc.nasa.gov/archive/tide_docs/ProcFiles/PSDVel/TextFiles/. 
IDL creates gif (.gif) and postscript (.ps) plot types (ptype).  A pdf (.pdf) file was created from the postscript file because the .pdf file is much smaller but provides the same resolution.  Thumbnail jpeg (.jpg) were created from the .gif files. 

All processing and orbit data are in the text output file (discussed above).  The first title line on each plot includes the start date.  The second title line indicates how the spin angle on the plot was determined.  If the fixed count line was drawn, the third title line indicates what the fixed count is.  For each spin-averaged panel on a plot, the psd/velocity data points are plotted with a black x.  If requested, the psd error bar is drawn through the x using a gray vertical line.  The start time is listed just above the panel.  The vertical axis is log(psd), the horizontal axis is velocity.  For ease in plotting, the velocities for the left side of the plot are listed as negative values.  The spin angle plotted on the right side of the panel is listed in the upper right corner of the panel.  This angle is the location of the positive b-field, the ram direction, the maximum count, or user-specified.  The spin angle plotted on the left is always 180 degrees from the one on the right.  If the fixed ion psd curve is drawn, it is the smooth black curve.  
Web Interface:
Phase Space Density (psd) versus velocity plots and text file are created from the Phase Space Density vs Velocity Plots (http://satyr.msfc.nasa.gov/TIDE/lz_psd_vs_vel.shtml) Custom Plot webpage.

All of the prompts are designed to get the input used to create the lz_parm parameter file and the tide_lz list file that contains the start and stop times and a list of input files associated with that time range.  The webpage is filled in with some defaults that you can change.
The first menu item asks for the start and stop date range of the data to be processed.  The date can be enter as year/day-of-year (yyyydoy) or year/month/day-of-month (yyyymmdd).  The year must be four digits.  Time is entered in hour/minute/second (hhmmss).  Seconds must be included even if they are 00.  Do not use any spaces.  Use the tab key or the mouse to move from one date/time field to the next.  

These plots are only available for Stops data, so the next item is for the mass-to-charge ratio used to calculate the Stops psd values. 

The next item lets you select the option used to determine what spin angle slice is plotted:

b-field, ram direction, maximum count, or user-specified.  If user-specified is selected, you need to enter the angle (0-360 degrees).  

Next you enter the count used to calculate the fixed count curve.  Enter 0 (zero), if you do not want the curve drawn.

Next you enter the log(psd) range used on the vertical axis, whether or not the plot psd error bars, the number of spins to average for each panel, the number of panels per page, and the maximum displayed velocity.  Enter 0.0 for the full velocity range.
Next enter either a constant spacecraft potential or a 999 to use EFI data to calculate the psd.  The data in the EFI key parameter files needs to be corrected.  The next item is for that correction.  The recommended correction is 2 volts. 

The remaining menu items determine what mask to use, whether or not to correct the mask subtraction (See TIDE\documentation\new\DatafileFormat\mask.doc for details), whether or not to use the sector sensitivity correction (See InstrCalibration.doc), and whether or not to subtract the minimum count (See MinimumCountSubtraction.doc for details).  
Once you have made all the changes you want to the default plot settings ‘Submit request’.  To clear the form ‘Reset Form’.  Once you ‘Submit request’, the web server queries the File Location Table to get a list of the input files needed for the processing and where they are stored.  This information is used to create the tide_lz list file.  The information provided via the menu is used to create the parameter file via lz_parm.  The web server uses the parameter and list files as input to the idl version of tide_lz (@run_tide).  Once the processing is completed and the postscript, gif, pdf, and text files are created, the gif images are returned as a webpages.  Since there will probably be more than one plot created, there are arrows at the top of each gif webpage that let you navigate between the plots.  The plot files and text file can be downloaded from these webpages.  The files remain in a staging area (http://satyr.msfc.nasa.gov/stage/) for three days.  They can also be downloaded from the staging area.  The web uses the job process id as the optional ext2 filename extension.
lz-parm command files and tide_lz input files:


All processing is controlled from the parameter file created using lz_parm.  See ParameterFileCreation.doc or http://satyr.msfc.nasa.gov/TIDE/Documentation/ProcessingSoftware/ParmFilePSDVel.html for details on creating the psd vs. velocity parameter file from lz_parm.  lz_parm can be run from a UNIX shell script that makes lz_parm easier to use.  Sample command files, those used to create the parameter files that were used to create the sample plots are in /archive/tide_docs/ProcFiles/PSDVel/ParmCmd (http://satyr.msfc.nasa.gov/archive/tide_docs/ProcFiles/PSDVel/ParmCmd/). Sample tide_lz input files (list of start and stop time and associated input files) are in /archive/tide_docs/ProcFiles/InputFiles (http://satyr.msfc.nasa.gov/archive/tide_docs/ProcFiles/InputFiles/).

